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(54) Method of and device for managing print colors, and image data processing device 



(57) A plate- recording and printing system is provid- 
ed with a printing plate recording device (B) for recording 
an image on a printing ptate based upon binary image 
data formed in an image data processing device (A), a 
printing press (C) for carrying out a printing operation by 
using the printing plate, an image pickup device (D) for 
picking up an image of a printed object that has been 
printed and a profile forming device (E) for forming pro- 
file data of the printing press from the image data thus 
picked up. First, a printing operation is carried out under 
reference conditions by using predetermined ink and 
sheet of printing paper. An image of a color chart (CT) 
on the printed object is picked up by the image pickup 



means (D). The print color of the color chart is deter- 
mined in the Lab color system based upon the image 
data. Profile data of the printing press is generated as 
a function of the print color and the predetermined ref- 
erence color of the color chart. This profile data is stored 
in association with kinds of ink and sheets of printing 
paper used in the printing press. Prior to fonning binary 
image data to be used in the printing plate recording de- 
vice (B), the image data processing device (A) specifies 
printing conditions of the ink and sheets of printing paper 
to be used in the printing press placed on the following 
stage, and reads profile data related to these printing 
conditions. Then, it carries out a color conversion on the 
image data by using the profile. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 



[0001] The present invention relates to a color management technique used in a process in which printing plates are 
formed on the basis of binary Image data obtained by subjecting multi-value image data to RIP (Raster- Image- Process- 
ing) and Ink is applied to the printing plates to print an image on a sheet of printing paper. 

Description of the Background Art 



[0002] Conventionally, in a color monitor of a computer for displaying image and a color printer or the like for providing 
a color output by using the image data, there has been a problem in which even when the same Image data is used, 
reproduced colors are not made coincident with each other. In recent year, a color management is carried out so as 

to solve this problem. 

[0003] The color management is a technique In which a device profile representing color-reproduction characters 
(hereinafter, refen-ed to simply as "profile") Is prepared for each of digital Input devices and digital output devices, and 
based upon this profile, image data is color-converted through device-lndependenl colors that are independent of. the 
20 devices. With respect to such profiles, the ICC profile is standardized by the ICC, which is the International standard- 
ization organization. 

[0004] In contrast to digital devices such as the above-mentioned color monitors and color printers, the color man- 
agement using profiles has not been applied to general printing presses such as planographic offset printing presses. 
One of the reasons for this Is that the printing plate making routine (or prepress routine) is carried out independently 
25 from the printing routine and, in most cases, the printing plates are still fomied through an analog exposing process. 
Moreover, another problem is that, in general printing presses, there is a great difference in color reproducing charac- 
teristics depending on printing conditions (such as kinds of ink and printing paper). Therefore, in the conventional 
printing presses, a printed material is read with a color measurement console, etc. to measure actual print colors and 
the amount of ink. damping water, etc. are adjusted on the printing presseside so as to set the print colors to prede- 
30 temiined values, thereby managing the print colors. 

[0005] On the other hand, a printing press comprising a printing plate recording device for directly forming an Image 
on a printing plate based upon digital image data, i.e.. a so-called OTP (Computer-To-Plate) system, have been put 
Into practical use. As such a printing press equipped with a CTP device has been widely used, there are demands for 
skill-less color management processes for printed materials. 



SUMMARY OF THE INVENTION 



[0006] The present invention is directed to a method of managing print colors in a process for generating a printing 
plate on the basis of image data obtained by subjecting multi-value image data to RIP and carrying out printing by 
40 supplying ink on the printing plate. 

[0007] According to the present invention, the method comprises: a recording step of recording a color chart on a 
printing plate; a step of detenmlning a printing condition; a printing step of printing the color chart on a printing medium 
in accordance with the printing condition while using a printing press; a detecting step of detecting a print color on the 
color chart on the printing medium; a profile data generating step of generating profile data In accordance with printing 
characteristics of the printing press based upon the print color; and a profile data storage step of storing the profile 
data In association with the printing condition, the printing condition Including at least one of i) an Ink condition used 
in the printing press, and II) a condition of a kind of the printing medium. 

[0008] When a printing process is newly carried out using the printing press in accordance with the printing condition, 
a color correction prior to a RIP process Is carried out on multi-value image data with reference to the profile data. 
[0009] In a prefen-ed embodiment of the present invention, the printing press Is operable to iom an image on the 
printing plate being held on a printing cylinder. 

[0010] Preferably, the printing condition further Includes at least one of III) a condition of an amount of ink in the 
printing process, and IV) a condition of an amount of damping water 

[0011] In a preferred embodiment of the present invention, the detection of the print color is conducted with a color 
detector Including an image-pickup placed in a transport path of the printing medium or in a discharging section of the 
printing medium inside the printing press. 

[0012] The present invention Is also directed to an image data processing device for applying a RIP process to a 
multi-value Image data representing printing contents to obtain binary image data for recording an image on a printing 
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plate to be used in a printing press. 

[0013] According to the present invention, the innage data processing device comprised: a storage nnemory storing 
profile data suitable for printing characteristics of the printing press with respect to each of a plurality of printing con- 
ditions; and a color converter reading profile data that nnatches a designated printing condition from the storage memory. 
5 and for carrying out a color conversion on the multi-value image data in accordance with the profile data, where the 
printing condition includes at least one of I) an ink condition used in the printing press, and II) a condition of the kind 
of the printing medium. 

[0014] in accordance with the present Invention, it is possible to carry out a color management in accordance with 
a profile even In the case of a printing press for performing a printing process through a printing plate. 
10 [0015] In particular, when a digital printing press integrally provided with a plate generating system and a printing 
system is used, the color management is more easily carried out using the profile. 

[0016] Accordingly, an object of the present invention is to carry out a color management by using profile data even 
in the case of a general printing pressesuch as an offset printing press. 

[0017] These and other objects, features, aspects and advantages of the present invention will become more ap- 
IS parent from the following detailed description of the present invention when taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 [0018] 

Fig. 1 is a block diagram that shows a structure of a plate-recording and printing system that achieves a color 
management in accordance with a prefen^ed embodiment of the present invention; 

Fig. 2 is a schematic side view that shows a structure of a digital printing press used In the prepress-and-printing 
25 system; 

Fig. 3 is a schematic side view that shows a structure of an ink supplying means of the digital printing press; 
Fig. 4 is a schematic side view that shows structures of a paper discharging section and an irhage pickup section 
in the digital printing press; 

Fig. 5 is a block diagram that shows a functional construction of a profile forming device used in the plate- recording 
30 and printing system; 

Fig. 6 is a block diagram that shows a functional construction of an image data processing device used in the 
plate-recording and printing system; 

Fig. 7 is an explanatory drawing that shows a state in which profile data is stored in association with printing 
conditions; and 

35 Fig. 8 is a flow chart that shows a sequence of printing color managing processes In the plate-recording and printing 

system. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

40 [0019] Fig. 1 is a block diagram that shows a structure of a plate-recording and printing system that achieves a color 
management in accordance with a preferred embodiment of the present invention. 

[0020] In Fig. 1, the plate-recording and printing system is provided with: an image data processing device A for 
processing image data such as characters and photographs; a printing plate recording device B for directly recording 
an image on a printing plate based upon the image data obtained In the image data processing device A; a printing 
45 press C for carrying out a printing process by using the printing plates thus formed; an image pickup device D for 
picking up an image of a printed material; and a profile generating device E for forming profile data for the printing 
press from the image data thus picked up. 

[0021] The image data processing device A, which is a computer system that is provided with a CPU, various input- 
output devices and storage devices, etc., carries out a color-conversion process, which will be described later, and a 
so RIP process on multi-value image data d^ obtained by a DTP (Desk-Top-Publishing) system, to convert the image data 
dQ into binary image data d^ of a bitmap fomnat. This image data processing device A will be discussed later in detail 
by reference to Fig. 6. 

[0022] In this preferred embodiment, the printing plate recording device B and the printing press C are integrally 
formed into a printing press with a OTP system for recording an image on a printing plate wound around a plate cylinder, 
S5 which is hereinafter referred to as "digital printing press 100". The digital printing press 100 will be described later in 
detail with reference to Fig. 2. 

[0023] In this preferred embodiment, the image pickup devbe D, which includes a CCD carnera attached to the 
printing-paper discharging section of the printing press C, picks up a color chart CT (see Fig. 1) on which a plurality of 
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colors are printed in different areas on a sheet of printing paper with a plurality of gradations, thereby obtaining image 
data dg. This Image pickup device D will be discussed later in detail with reference to Fig. 4. 

[0024] The profile generating device E is a computer system which, based upon the image data d^ picked up by the 
image pickup device D, discriminates a print color in each of the color areas on the color chart CT to generate profile 

s data p, of the printing press, and the detailed description thereof will be discussed later with reference to Fig. 5. 

[0025] A CIP3-converter F In Fig. 1 receives the multi-value image data that has been color-converted by the image 
data processing device A to generate data confonning to the CIP3 (Intemational Cooperation for Integration of Pre- 
press, Press, and Postpress) standard for adjustments of the ink amount. That is, the CIP3-converter F converts the 
multi-value image data prior to the RIP process, which is prepared for actually recording an image on the printing plate, 

10 into image data of a low resolution In the PPF (Print Production Forniat). The printing press C adjusts the amount of 
ink in response to the PPF data. 

[0026] Next, detailed explanations will be given of respective devices in the above-mentioned plate-recording and 
printing system. First, referring to Fig. 2, an explanation will be given of the digital printing press 1 00. Fig. 2 is a schematic 
side view that shows the outline of the digital printing press 100. 

15 [0027] In Fig. 2. with respect to Its printing mechanisms, the digital printing press 100 is provided with: first and 
second plate cylinders 1 , 2 each of which holds a printing plate; first and second blanket cylinders 3, 4 for transferring 
Ink images from the respective plate cylinders; an impression cylinder 5 holding a sheet of printing paper on which the 
ink images are to be transferred from the two blanket cylinders 3, 4; a feeding cylinder 6 and a discharging cylinder 7 
for supplying/discharging a sheel of printing paper to/from the impression cylinder 5; a damping water supplying mech- 

^0 anism 8 and an ink supplying mechanism 9 for supplying damping water and ink to the printing plates on the first and 
second plate cylinders 1,2; and a paper supplying section 10 for successively supplying sheets of unprinted printing 
paper that have been stacked; and a paper discharging section 11 for successively stacking sheets of printed paper. 
[0028] On the other hand, with respect to plate generating mechanisms for generating printing plates, the digital 
printing press 100 is provided with: a printing plate supplying section 12 for supplying unexposed printing plates to the 

25 first and second plate cylinders 1 , 2; an Image recording section 1 3 for recording images on the printing plates on the 
plate cylinders 1, 2; a developing section 14 for developing the printing plates on which the images have been recorded; 
and a printing plate discharging section 15 for discharging the used printing plate. Moreover, the digital printing press 
100 is provided with an image pickup section 16 serving as an image pickup device D for picking up an image on the 
printing paper. 

30 [0029] The details of the respective parts are as follows: The first plate cylinder 1 is shifted by a plate cylinder driving 
mechanism between a first printing position indicated by a solid line and an image recording position indicated by an 
altemate long and two short dashes line as shown in Fig. 1 , and in the same manner, the second plate cylinder 2 is 
also shifted by the plate cylinder driving mechanism (not shown) between a second printing position indicated by a 
solid line and the image recording position indicated by the alternate long and two short dashes line as shown in Fig. 

?5 1 . In other words, the first and second plate cylinders 1 , 2 are placed at the first or second printing position respectively 
when a printing process is executed, and also altemately placed at the image recording position successively to be 
subjected to a plate generating process for the printing plates on the respective plate cylinders, when a plate generating 
process for a printing plate is executed. Each of the first plate cylinder 1 and the second plate cylinder 2 has a circum- 
• ferential surface capable of holding printing plates of two colors, and is provided with two pairs of pinching means for 

w fixing the respective printing plates to positions opposing to each other with 1 80 degrees on the circumferential surface. 
One printing plate having two printing areas may be used in place of the two printing plates attached to each plate 
cylinder. 

[0030] The first blanket cylinder 3 is arranged to rotate while contacting the first plate cylinder 1 at the first printing 
position, and in the same manner, the second blanket 4 is arranged to rotate while contacting the second plate cylinder 
f5 2 at the second printing position. Each of the first and second blanket cylinders 3, 4 has the same diameter as the first 
and second plate cylinders 1 , 2 and blankets capable of transferring Ink images of two colors from each plate cylinder 
are attached to lis circumferential surface. 

[00311 The Impression cylinder 5 has a diameter that is a half of that of the first and second plate cylinders 1 , 2, and 
is allowed to rotate while contacting both of the first and second blanket cylinders 3, 4. The impression cylinder 5 has 
a pinching means capable of holding a sheet of printing paper having a size con-esponding to the printing plate. This 
pinching means is allowed to open and close at predetemriined timing by an opening and closing mechanism so that 
the leading edge of the sheet of printing paper is sandwiched and held. 

[0032] The paper supplying cylinder 6 and the paper discharging cylinder 7 have the same diameter as the impression 
cylinder 5, and are provided with pinching means that are the same as those of the impression cylinder 5. Each of the 
5 pinching means of the paper supplying cylinder 6 and the paper discharging cylinder 7 are arranged so as to pass and 
receive a sheet of printing paper in synchronism with the operation of the pinching means of the impression cylinder 5. 
[00331 With respect to the first and second plate cylinders 1 , 2, placed at the first and second printing positions, the 
first and second blanket cylinders 3. 4. the impression cylinder 5 and the paper supplying cylinder 6 and the paper 
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discharging cylinder 7, driving gears, which have diameters that have the same sizes as those of the corresponding 
cylinders, are attached to the respective cylinder on their respective ends, and these gears engage with each other 
between the contacting cylinders. Therefore, these gears are driven by a driving motor so that the respective cylinders 
are driven to rotate in synchronism with each other 

5 [0034] In the printing press according to the preferred embodiment, the plate cylinders 1 , 2 and the blanket cylinders 
3, 4 have a circumferential length two times the circumferential length of the impression cylinder 5 so that the impression 
cylinder rotates twice each time the plate cylinders 1 , 2 and the blanket cylinders 3, 4 rotate once. Therefore, while the 
impression cylinder 5 rotates twice with printing paper held thereon, the first and second plate cylinders 1 , 2 provide 
a multi-color printing operation with the total four colors, every two colors being derived from each cylinder. 

10 [0035] Two pairs of the damping water supplying means 8 are provided for each of the plate cylinders 1 , 2 at the first 
and second printing positions so that damping water is selectively supplied to the two printing plates on the respective 
plate cylinders 1 , 2. Each damping water supplying means 8 is provided with a water pan storing damping water and 
a group of damping-water rollers that draw damping water from the water pan to pass it to the surfaces of the printing 
plates. At least the damping water rollers that contacts the printing plate surface is arranged so as to come into contact 

15 with or separate from the surface of the plate cylinder by a cam mechanism. In the case when the printing plates of a 
type that needs no damping water are used, the damping water supplying means 8 are omitted. 
[0036] Two pairs of the Ink supplying means 9 are provided for each of the plate cylinders 1 , 2 at the first and second 
printing positions so that ink of a different color is selectively supplied to each of the two printing plates on the plate 
cylinders 1 . 2. For example, in this preferred embodiment, the Ink supplying means 8 of K-color (black) and M-color 

20 (magenta) are placed on the first plate cylinder 1 , and the ink supplying means 8 of C-color (cyan) and Y-color (yellow) 
are placed on the second plate cylinder 2. 

[0037] Additionally, some of the damping water supplying means 8 and the ink supplying means 9 are designed so 
that, when the first and second plate cylinders 1, 2 are shifted, they are allowed to retreat from their shifting paths. 
[0038] Referring to Fig. 3, the structure of the ink supplying means 9 will be described. Fig. 3 is a schematic side 
25 view that shows one example of the ink supplying means 9, In Fig. 3, the ink supplying means 9 is provided with: an 
ink fountain roller 20 and an ink key 21 that constitute an ink fountain device; an Ink transfer roller 23 that is allowed 
to freely rock by an arm 22; a plurality of ink rollers 24; and an ink form roller 25 that contacts the surface of the printing 
plate to supply ink thereto. In Fig. 3, only one ink roller 24 is shown. 

[0039] The Ink fountain device has an arrangement in which the ink key 21 formed by a metal thin plate is made in 
30 contact with the circumferential surface of the ink fountain roller 20 that is installed along the axis line of the plate 

cylinder The ink key 21 is divided into a plurality of portions along the axis line direction of the ink fountain roller 20. 

Ink is stored in an ink groove space fonned by the ink fountain roller 20, the ink key 21 and a side plate (not shown). 

[0040] Each ink key 21 is designed so as to be driven in the contacting or departing direction to or from the surface 

of the Ink fountain roller 20 Independently by a driving screw and other elements, whereby the gap (the degree of the 
35 opening) between the ink fountain roller 20 and the ink key 21 can be adjusted. When the ink fountain roller 20 is 

rotated counterclockwise in Fig. 3, the ink is released onto the surface of the ink fountain roller 20 in the form of a layer 

having thickness corresponding to the degree of the opening. 

[0041] The ink transfer roller 23 Is reciprocally moved between the ink fountain roller 20 and the ink roller 24 by the 
shift of the amn 22 so that it Is allowed to alternately contact the ink fountain roller 20 and the ink roller 24. The Ink on 
40 the ink fountain roller 20 is transferred onto the ink roller 24. 

[0042] The ink roller 24 has an arrangement in which a plurality of rollers made of metal or rubber successively come 
Into contact with each other, and some of these rollers are allowed to shift and rock in the roller axis direction. An Ink 
kneading operation is carried out by the ink roller. 

[0043] The Ink form roller 25 is allowed to come into contact with or separate from the circumferential surface of the 
"^5 first plate cylinder 1 or the second plate cylinder 2 by a cam mechanism while contacting at least one of the ink rollers 
24. Thus, it is possible to supply ink having a color suitable for the corresponding printing plate on the plate cylinder 
[0044] The ink supplying means 9 makes It possible to control the amount of supply of ink having each color along 
the axis line direction (the direction orthogonal to the printing direction) of the plate cylinder by adjusting the degree of 
the opening of the Ink key 21 . The degreed of opening of the ink key 21 is calculated based upon the PPF data supplied 
50 by the CIP3-converter F. 

[0045] Referring again to Fig. 1 , the paper feeding section 10 is designed to pick up sheets of printing papers sheet 
by sheet from a stack of unused printing papers and to pass each sheet of printing paper to the feeding cylinder 6. In 
this preferred embodiment, it is operated so as to supply a sheet of printing paper once every two rotations of the 
feeding cylinder Moreover, the paper discharging section 11 receives sheets of printed paper from the paper discharg- 
es ing cylinder 7, and stacks these sheets of printed paper The paper discharging section 11 will be described later in detail. 
[0046] Next, an explanation will be given of the plate generating mechanism of the digital printing press 100. Upon 
executing the plate generating process, the printing presseshlfts the first and second plate cylinders 1 , 2 alternately to 
the image recording positions. At the image recording positions, a friction roller (not shown) Is driven to rotate while 



5 



BNSDOCrO; <EP 1149703A2J.> 



15 



EP 1 149 703 A2 

kept in contact with the plate cylinder 

[0047] The printing plate supplying section 1 2 is provided with: a cassette roll that stores a roll of unexposed printing 
plate in a manner so as to be shielded from light; a transport roller and a transport guide for transporting a drawn 
printing plate to the plate cylinders 1 . 2; and a cutting means for cutting the printing plate into a sheet shape. In this 
5 prefen-ed embodiment, plates on which a silver salt photosensitive material is provided are used as the printing plates, 
and Images are recorded thereon through selective application of a laser light beam. With respect to the sequence of 
the printing-plate supplying processes, first, the leading edge of the printing plate drawn from the cassette roll is pinched 
by the pinching means of the plate cylinders 1 . 2, and in this state, the plate cylinders 1 , 2 are rotated so as to wind 
the printing plate around the plate cylinders 1 . 2. Thereafter, the printing plate is cut to a predetermined length and the 
10 rear end of the printing plate Is pinched by the other pinching means. 

[0048] The image recording section 13 applies laser light on the printing plate while tuming-on and -off the laser 
light, thereby recording an Image thereon. In this preferred embodiment, a laser light beam emitted from a laser source 
is allowed to scan in the axis line direction of the plate cylinder by using a light deflecting device such as a polygon 
mirror while the plate cylinder Is being rotated so that the surface of the printing plate is scanned. With respect to the 
printing plate and the Image recording section 13, not only those materials on which an image is fomied through 
exposure, but also materials on which an image is formed through heat or a discharging process may be used. 
[0049] In the image recording section 1 3, upon recording an image on the printing plate, a color chart CTO is recorded 
on a margin portion provided on the periphery of the printing plate. This color chart CTO Is made by forming a train of 
color areas in which step-like gradations of color are represented with halftone dots for each of the color components 
20 YMCK. The graduation of the color chart CTO is preliminarily set to known values so that the reference colors of each 
color chart are detemnined in a predetennined color system, for example, L*a*b* color system (hereinafter, referred to 
as "Lab color system). 

[0050] The developing section 1 4 develops the printing plates exposed to light in the Image recording section 1 3. In 
this preferred embodiment, the developing section 14 has an arrangement in which processing liquid stored in a 
processing vessel is drawn by an applying roller, and is applied to the printing plate so as to carry out the developing 
process. An elevator means for shifting the developing device to a retreated position from the plate cylinder or to a 
position close to the plate cylinder is installed. The developing section 14 may be omitted in the case where an Image 
is recorded without developing process, 

[0051] In the digital printing press 100. the first and second plate cylinders 1 , 2 are shifted to the image recording 
position so that the plate generating operation is carried out through the supply of the printing plate, the image recording 
on the printing plate and the development of the image. Upon completion of the plate generating operation, the ftrst 
and second plate cylinders. 1 , 2 are shifted to the first and second printing positions so as to be ready for a printing 
operation. 

[0052] Upon completion of the printing operation, the digital printing press 1 00 automatically discharges the printing 
plate. In this preferred embodiment, the printing plate discharging section 15 is provided with; a separation means for 
separating the printing plate from the plate cylinder that is at the image recording position; a transport means for 
transporting the separated printing plate; and a discharging cassette for discharging the used printing plate thus trans- 
ported. 

[0053] Next, refening to Fig. 4. the structures of the image pickup section 16 and the paper discharging section 11 
will be described. Fig. 4 is a schematic side view that shows the outi ine of the vicinity of the paper discharging section 1 1 . 
[0054] The paper discharging section 11 is constituted by the paper discharging cylinder 7, two endless chains 30 
that have been passed over the two gears 7* that have the same diameter as the paper discharging cylinder 7, a plurality 
of pinching means 31 for transporting a sheet of paper S that are transported by the two chains , and a paper discharging 
base 32 on which sheets of printing paper S transported by the pinching means 31 are stacked. 
[0055] Gear sections that engage the respective chains 30 are attached to the two ends of the paper discharging 
cylinder 7. and two gears 7'. having virtually the same diameter, are placed face to face with these gear sections. The 
endless chain 30 is passed over the gear section of the paper discharging cylinder 7 and the gear T. The length of the 
chain 30 is set to an integral multiple of the circumferential length of the paper discharging cylinder 
[0056] The pinching means 31 has a claw member capable of opening and closing so as to pinch the leading edge 
of a sheet of paper S, and a plurality of pinching means 31 are fixed between the two chains. The interval of the pinching 
means corresponds to the circumferential length of the paper discharging cylinder 7. Therefore, as the paper discharg- 
ing cylinder 7 rotates, the pinching means 31 are allowed to travel in a loop manner in synchronism therewith. The 
pinching means 31 . which are allowed to open and close in synchronism with the pinching means placed on the paper 
discharging cylinder 7 by a cam mechanism, receive a sheet of printing paper S from the paper discharging cylinder 
7, and discharge the sheet of printing paper S onto the paper discharging base 32. 

[0057] The paper discharging base 32 is a pallet-shaped member on which a plurality of sheets of printed paper S 
are stacked, and is shifted up and down by an elevator means. In other words, as sheets of printing paper S are 
discharged, the paper discharging base 32 is allowed to successively go down so that the discharging height of the 



25 



30 



35 



40 



50 



55 



BNSDOCID: <EP 1 149703A2J_> 



6 



EP1 149 703 A2 



sheets of printing paper S is maintained constant, thereby making it possible to smoothly carry out the discharging 
operation of each sheet of printing paper S. 

[0058] In the paper discharging section 1 1 , although a sheet of printing paper S is transported with its leading edge 
pinched by the pinching means 31 , the rear edge of the sheet of printing paper S is in an idle state without being fixed. 

5 Therefore, along with the transporting operation, the sheet of printing paper S becomes unstable. In this preferred 
embodiment, in order to suppress the unstable state of the sheet of printing paper S. a suction roller 33 for making the 
transporting state of the sheet of printing paper S stable is installed on the front side of the paper discharging base 32. 
[0059] This suction roller 33 is provided with a number of fine suction holes on its surface, and is connected to a 
vacuum pump. The suction roller 33 Is placed with its roller axis line In parallel with the pinching means 31 so that the 

10 roller top portion is positioned at virtually the same height as the lower passage position of the chain 30. The suction 
roller 33 may be driven to rotate in accordance with the passing speed of the pinching means 31 , or may be arranged 
so as to freely rotate. Thus, upon passage over the suction roller 33, a sheet of printing paper S is transported while 
being sucked onto the surface of the suction roller, and therefore, the sheet of printing paper S is free from the unstable 
state over the portion of the suction roller 33. In place of the suction roller 33, a suction plate member that sucks the 

15 sheet of printing paper S flatly may be adopted. 

[0060] The image pickup section 16 is constituted by an illuminating means 34 for Illuminating a sheet of printied 
paper being transported, and an image pickup means 35 for picking up an image on the Illuminated sheet of printed 
paper so as to obtain image data. 

[0061] This illuminating means 34 is constituted by a plurality of stripe-shaped light sources for illuminating a sheet 
20 of printed paper on the suction roller 33 along the suction roller 33, and installed in an up and down shifting range of 
the chains 30. An image-pickup slit is formed in the center portion of each light source. 

[0062] The image pickup means 35 is constituted by a box-shaped member 36 fo> shielding it from light and for 
protecting it from dusts, and a mirror 37, a lens 38 and a CCD line sensor 39 placed inside the box-shaped member. 
The image pickup means 35 picks up an image on the sheet of printed paper on the suction roller 33 through a slit in 
25 the illuminating means 34, and the incident light of the image, reflected by the mirror 37. is received by the CCD line 
sensor 39 through the lens 38. The, the CCD line sensor reads the image tor three color components of RGB (Red, 
Green, Blue). 

[0063] In this preferred embodiment, the color chart CT printed on the sheet of printed paper is read for each scanning 
line in synchronized timing with the transport of the sheet of printed paper. In another preferred embodiment, the image 
30 of the sheet of printed paper discharged onto the paper discharging base 32 may be picked up by a two-dimensional 
CCD camera, etc., so that the colors on the color chart CT is measured. Moreover, the operator may take out the sheet 
of printed paper onto a color measurement console separately prepared so that the colors of the color chart CT is 
measured. 

[0064] Next, referring to Fig. 5, the profile generating device E will be now described. Fig. 5 is a functional block 

35 diagram that shows the functions of the profile forming device. 

[0065] The profile generating device E, which is formed by a microcomputer system having a CPU, various input- 
output means, storage means, etc., is provided with functional parts shown in Fig. 5, such as: a color chart extraction 
means 40 for extracting areas of the color charts CT from image data d^ picked up by the image pickup section 16; a 
color measuring means 41 for measuring colors of the color charts CT that have been extracted; a profile data computing 

40 means 42 for generating profile data from the measured print colors; and a profile data storage means 43 for storing 
the profile data thus generated in association with printing conditions. 

[0066] The color chart extraction means 40 carries out an image-processing operation on the image data d^., and 
discriminates the relative position of each color chart CT based upon the register mark or the position of the edge of 
the color chart CT that has been picked up. 

45 [0067] The color measuring means 41 calculates the image data d^ for each color chart CT area that has been 
extracted so as to find a Lab color value of each color area of the color charts CT. Actually, since the image data d^. 
obtained from the image pickup section 16 is represented in RGB-color system, the Image data d^. is converted to the 
Lab color system in accordance with a predetermined profile. Thus, the print color of each color area of the color charts 
CT that have been actually printed is obtained as a color value in the Lab color system. 

so [0068] The profile data computing means 42 generates profile data pf based upon digital data respectively repre- 
senting each print color of the color chart CT obtained by the color measuring means 41 and the predetermined ref- 
erence colors of the color chart CT. In other words, the profile data Pf is a conversion table for color-converting image 
data so as to allow a print color to be actually printed to coincide with the reference color based upon the color chart. 
[0069] For example, now suppose that an actual print color c1 is obtained when a plate printing operation is carried 

55 out by using image data dO corresponding to a reference color cO while an actual print color c2 is obtained when a 
plate printing operation is carried out by using image data d1 corresponding to a reference color c1 (see the following 
Relations R1 and R2). 
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Relation R1 | dO (cO). —(Print)— > c1 
Relation R2 | d1 (c1) —(Print)— > c2 
Relation R3 j d1 —(Conversion)— > dO —(Print)— > c1 



20 



[0070] In accordance with Relations R1 and R2, In the case when the reference color c1 is desired to be actually 
printed, the image data dO rather than the image data d1 should be used in the printing plate recording device and/or 
the printing press. Therefore, based upon the profile data p,, the image data d1 corresponding to the reference color 
c1 is color-converted to the image data dO corresponding to the reference color cO (see Relation R3). 
[0071 ] The profile data storage means 43 Is operable to store the generated profile data p, in association with printing 
conditions such as ink and the kind of a sheet of printing paper. For example, in general, the kinds of ink and sheets 
of printing paper to be used by each user are preliminarily limited. Therefore, in this profile generating device E, the 
operator is allowed to select and input the kinds of ink and sheets of printing paper to be used from the predetermined 
selectable items. Then, the profile data storage means 43 stores the profile data p, In a data base format, for example, 
as shown In Fig. 7. 

[0072] In other words, this data base is provided with a first storage area (a first column and a second column in Fig. 
7) for storing a plurality of printing conditions and a second storage area (a third column in Fig. 7) for storing a plurality 
of profile data corresponding to printing characteristics of the printing press, in association with each of the printing 
conditions. 

[0073] In the case when such profile data Pf is generated, it Is preferable for the printing press C to carry out Its 
printing operation by setting the amount of damping water and the amount of ink to predetennined reference values 
as preliminarily defined. This is because the variable amounts of damping water and ink cause variations in print colors 
to be reproduced. In other words, in the case of the conventional arrangement, the print colors are managed only by 
adjusting the amounts of damping water and ink in the printing press C. which causes a difficulty in managing the 
printing press C. In contrast, In this preferred embodiment, the amount of damping water and the amount of ink are 
set to the reference values as closely as possible, and the color management is carried out by using the profile data 
Pf in the same manner as digital apparatuses such as color printers. 

[0074] In addition to the management for the print colors using the profile data p^, the adjustments of the amounts 
of ink and damping water may be also used. For example, the amount of damping water may be increased so as to 
make the print colors thinner as a whole. Such adjustments of the amount of damping water may be achieved, for 
example, by controlling the number of rotations and the nip pressure of the damping water roller in the water pan of 
the damping water supplying means 8. Therefore, in the adjustment of the damping water, the number of rotations and 
nip pressure may be set as the adjustable values. 
35 [0075] In the case when the amount of damping water and the amount of ink are adjusted in this manner, it is pref- 
erable for the profile data storage means 43 to store the profile data p, in association with the adjustable values of the 
amount of damping water and the amount of ink. Then, the printing press makes adjustments to the amount of damping 
water and the amount of ink in association with the profile data pf . 

[0076] Next, the construction of the image data processing device A will be described. Fig. 6 Is a functional block 
diagramthat shows the construction of the image data processing device A. As shown in Fig. 6, the image data process- 
ing device A is constituted by a color conversion means 50 and a RIP processing means 51 . 

[0077] This color conversion means 50, which converts image data based upon the profile data pf, is constituted by 
a CMYK/Lab conversion means 52, a Lab GAMUT conversion means 53, a profile data setting means 54 and a Lab/ 
CMYK conversion means 55. 

^5 [0078] The CMYK/Lab conversion means 52 converts multi-value CMYK image data d^ to data in the Lab color 
system. In general, upon conversion of this type, a con-ection is carried out in accordance with a profile (source profile) 
corresponding to the device for outputting the Image data d^. This source profile may be prepared based upon a known 
image data forming device. 

[0079] The Lab GAMLTT conversion means 53 is used for making GAMUTS (color solids) Inherent to respective 
devices coincident with each other. In other words, in some cases, it is not possible to reproduce all the colors repre- 
sented by the original image data d^ by using the printing press 0. The Lab GAMUT conversion means 53 corrects 
the difference in color expressions inherent to the device. 

[0080] For convenience of explanation, the following description will use simplified expressions. For example, now 
suppose that the reproduction ranges of a speclfb color on the input side are ranges AO to Ar, and that the reproduction 
ranges of the specific color on the output side are ranges AO to Aq. For example, if r > q, the colors exceeding the 
number q are not reproduced on the output side. Therefore, in the Lab GAMUT conversion section 53. a color-range 
conversion is canried out so as to reproduce the reproduction ranges AO to Ar on the input side in the reproduction 
ranges AO to Aq on the output side. In other words, in accordance with a predetemiined coordinate conversion table. 
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the Lab GAMUT conversion means 53 converts the color coordinates on the input side to color coordinates that can 
be reproduced on the printing side. 

[0081 ) The profile data setting nneans 54 sets printing conditions, such as the kind of a printing press C and the kinds 
of ink and sheets of printing paper to be used, by using an input means such as a key board and a mouse, and the 
5 profile data Pf stored In association with these printing conditions is read from the profile data generating device E. 
[0082] The Lab/CMYK conversion means 56 converts image data of colors represented by the Lab color system to 
those in the CfVIYK. In this conversion , a correction is made by using the profile data Pf generated in the profile generating 
device E, while the conversion is made to CMYK. 

[0083] The RIP processing means 51 applies a RIP-process to the multi-value Image data of CMYK after having 
10 been subjected to the color correction through the conversion of the Lab/CMYK conversion means 54 so as to convert 
the same to binary image data d^, for each color component. In the RIP process, image conversion to halftone dots 
adapted to offset printing is also carried out. 

[0084] In the image data processing device A, actual printed colors are detected to generate the profile data pf , whk:h 
is stored in association with the kinds of the Ink and the sheet of printing paper used. Therefore, In the case when the 
15 same ink and sheets of printing paper are used, the printing press C can be managed by using the profile data Pf in 
the same manner as digital apparatuses such as color printers. 

[0085] Moreover, in this preferred embodiment, since color managements are canried out based upon the actual 
printed colors, It is not necessary to carry out a dot-gain correction that has been required in conventional printing 
presses. In the conventional devices, with respect to the relationship between a plate generating device and a printing 
press, the dot-gain correction has been carried out in which a dot density (dot percent) is preliminarily reduced and 
corrected on the plate generating device side by taking into consideration a dot gain at the time of printing. In general, 
this dot-gain correction has been considered only to compensate change in the dot percentage, and has been carried 
out separately from color matching. 

[0086] However, in this preferred embodiment, the change in the dot percentage due to the dot gain Is represented 
25 by a change in colors of a printed material, and, the color correction by using the profile data pj virtually includes the 
dot-gain correction. The same is true for the screen gradation correction concerning the relationship between the 
exposing intensity and the dot percentage at the time of exposing a photosensitive material. As described above, in 
the present Invention, the dot-gain correction and the screen gradation correction are also managed by the color man- 
agement of the profile data Pf in a unified manner. 
30 [0087] Referring to a flowchart of Fig. 8. the sequence of color managing processes in the present plate-recording 
and printing system according to the preferred embodiment of the present invention will be described. 
[0088] First, In the image data processing device A, printing conditions are designated at step S1 . With respect to 
the priming conditions, for example, the kinds of ink and sheets of printing paperto be used are designated or selected. 
[0089] At step S2, the profile data Pf, preliminarily stored in association with the printing conditions, is read and set. 
35 If no profile data p, related to the printing conditions is available, preset reference profile data is utilized as a default 
profile. Also, a preset profile is properly set with respect to the source profile on the input apparatus side for executing 
the input of image data. 

[0090] At step S3, image data is read from the input apparatus side. In this preferred embodiment, this image data 
is multi-value image data in the CMYK format. 
40 [0091] At step S4, based upon the source profile, the image data in the CMYK format is converted to color-corrected 
data in the Lab color system. 

[0092] At step S5, the resulting image data In the Lab color system is converted by the Lab GAMUT conversion 
means 53 to color coordinates that can be reproduced by the printing press C. 

[0093] At step S6, based upon the profile data p,, image data in the Lab color system is converted to color-corrected 
45 Image data in the CMYK fonnat. 

[0094] At step S7, a RIP process is applied to the resulting multi-value image data of CMYK to convert the same to 
binary Image data for each of the CMYK colors. 

[0095] At step SB, the binary image data thus obaimed is sent to the digital printing press 100. 
[0096] In the digital printing press 100, first, at step P1, either the plate cylinder 1 or the plate cylinder 2 is shifted to 
50 the plate generating position and an unexposed printing plate is attached thereto. 

[0097] Next, at step P2, an image is recorded based upon the binary image data. Here, in this preferred embodiment, 
images of two colors are successively recorded on one plate cylinder. 

[0098] At step P3, the recorded printing plate is developed. After the developing process, the plate cylinder is returned 

to the printing position. 

55 [0099] At the next step P4, a judgment is made as to whether or not the plate generating processes are completed 
on the two plate cylinders 1 and 2. In the case when either of the plate generating processes has not been finished, 
the sequence returns to step P1 , thereby continuing the plate generating process. 

[0100] Upon completion of the plate generating operation of the two cylinders 1 , 2, a printing operation is executed 
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at step PS. 

[0101] The sequence of processes of the profile generating device E Is as folows: First at step Q1 , the images of 
the respective areas of color charts CT on a sheet of printed paper printed by the digital printing press 100 are read 
by the image pickup section 16. 
5 [0102] At step Q2, from image data representing the respective colors in the areas of the respective colors of the 
color charts CT obtained, print colors of the respective chart areas are calculated and are expressed by numeric values 
in the Lab color system. 

[0103] At step Q3, based upon the resulting actual printed colors of the respective areas of the color chart, profile 

data pf representing the printing characteristics of the printing press is obtaimd. 
10 [0104] At step Q4, the profile data p, Is stored in association with printing conditions of the printing pressesuch as 

the kinds of ink and sheets of printing paper. The printing conditions may be inputted by the operator, or may be 

preliminarily set on the printing presseside and transferred to the profile generating device E. The profile data P| stored 

In step Q4 is property selected at the step S2 so as to be used at the time when the image data processing devbe A 

next processes the image data. 
15 [0105] In place of the routines having been described . the present invention may be modified and carried out in the 

following manner. 

[0106] In place of the integrated digital printing press 1 00 is adopted, individual printing plate recording device B and 
printing press C may be used. Nevertheless, it is most preferable to use the integrated digital printing press 1 GO since 
the printing press C to be used with the printing plate recording device B is fixed, in other words, processes from the 
^0 plate generating to the printing are consistently carried out so that the number of combinations between the plate 
generating conditions and the printing conditions decreases, making it possible to easily carry out the color manage- 
ment by the use of profile data P|. 

[0107] In place of the digital printing press having the arrangement in which the printing plates are held on the plate 
cylinder, a digital printing press in which the plate cylinder itself serves as a printing plate may be utilized. 
25 [0108] In the case when a printing press is selected and used among a plurality of kinds of printing presses and 
respective printing presses have mutually different printing characteristics, the profile data Pf may be preferably stored 
in association with the kinds of printing presses. 

[0109] While the invention has been shown and described in detail, the foregoing description is in all aspects Illus- 
trative and not restrictive. It is therefore understood that numerous other modifications are variations can be devised 
30 without departing from the scope of the Invention. 



Claims 

35 1 . A method of managing print colors in a process for recording a printing plate on the basis of image data obtained 
by subjecting multi-value image data to RIP and carrying out printing by supplying ink on said printing plate, said 
method comprising: 

a recording step of recording a color chart on a printing plate; 
a step of determining a printing condition; 

a printing step of printing said color chart on a printing medium in accordance with said printing condition while 
using a printing press; 

a detecting step of detecting a print color on said color chart on said printing medium; 

a profile data generating step of generating profile data in accordance with printing characteristics of said 
printing press based upon said print color; and 

a profile data storage step of storing said profile data in association with said printing condition, said printing 
condition including at least one of 

I) an ink condition used in said printing press, and 
M) a condition of a kind of said printing medium, 

wherein, when a printing process is newly candied out using said printing press In accordance with said printing 
condition, a color correction prior to a RIP process is carried out on multi-value image data with reference to said 
profile data. 



55 



2. The method according to claim 1 , wherein said printing press is operable to forni an image on said printing plate 
being held on a plate cylinder. 
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3. The method according to claim 2. wherein said printing condition further includes at least one of 

III) a condition of an amount of ink in said printing process, and 

IV) a condition of an amount of damping water. 

5 

4. A color managing device for managing a print color, which is used in a printing system comprising a printing plate 
recording device for generating a printing plate on which an image is recorded and a printing press for transferring 
said image onto a printing medium by supplying ink onto said printing plate, said color managing device comprising: 

10 printing condition setting element setting a printing condition; 

color detector detecting a print color of a color chart on a printing medium that has been printed by said printing 
press; 

profile data generator generating profile data in accordance with printing characteristics of said printing press 
based upon said detected print color; and 
'5 profile data storage memory storing said profile data in association of said printing condition, said printing 

condition including at least one of 

I) an ink condition used in said printing press, and 

II) a condition of a kind of said printing medium, 

20 

wherein, when a printing process is newly can-ied out using said printtng press in accordancewith said printing 
condition, a color correction prior to a RIP process is carried out on multi-value image data with reference to said 
profile data. 

25 5. The managing device according to claim 4, wherein: 

a color correction for said digital image data is carried out on multi-value image data prior to said RIP process, 
an image data after said color correction is subjected to a RIP-process to obtain binary image data, and 
said printing plate is generated based upon said binary image data. 



30 
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6. The managing device accordingto claim 5, wherein said printing press is operable to form an image on said printing 
plate being held on a plate cylinder. 

7. The managing device according to claim 6, wherein said printing condition further includes at least one of 



III) a condition of an amount of ink in a printing process, and 

IV) a condition of an amount of damping water. 

8. The managing device according to claim 7, wherein said color detector includes: 

^o an image-pickup placed in a transport path of said printing medium having been printed or in a discharging 

section of said printing medium inside said printing press. 

9. An Image data processing device for applying a RIP process to a multi-value image data representing printing 
contents to obtain binary Image data for recording an image on a printing plate to be used in a printing pressesaid 
image data processing device comprising: 

a storage memory storing profile data suitable for printing characteristics of said printing press with respect 
to each of a plurality of printing conditions; and 

a color converter reading profile data that matches a designated printing condition from said storage memory. 
50 and for carrying out a color conversion on said multi-value image data in accordance with said profile data, 

where said printing condition includes at least one of 

I) an ink condition used in said printing press, and 

II) a condition of said kind of said printing medium. 



55 



10. The image data processing device according to claim 9, wherein said printing condition further includes at least 
one of 
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III) a condition of an amount of ink in a printing process, and 

IV) a condition of an annount of damping water. 

1 1 . A data base used for correcting multi-value image data prior to a RIP process in a system for carrying out a printing 
5 process using a printing plate, said data base comprising: 

a first storage area for storing a plurality of printing conditions; and 

a second storage area for storing a plurality of elements of profile data in accordance with printing character- 
istics of said printing press in association with each printing condition, 
10 wherein each printing condition Includes at least one of 

I) an ink condition used in said printing press, and 

II) a condition of a kind of said printing medium. 

15 
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(54) Method of and device for managing print colors, and image data processing device 



(57) A plate-recording and printing system is provid- 
ed with a printing plate recording device (B) for recording 
an image on a printing plate based upon binary image 
data formed in an image data processing device (A), a 
printing press (C) for carrying out a printing operation by 
using the printing plate, an image pickup device (D) for 
picl<ing up an image of a printed object that has been 
printed and a profile forming device (E) for forming pro- 
file data of the printing press from the image data thus 
picked up. First, a printing operation is carried out under 
reference conditions by using predetenmined ink and 
sheet of printing paper. An image of a color chart (CT) 
on the printed object is picked up by the image pickup 



means (D). The print color of the color chart is deter- 
mined in the Lab color system based upon the image 
data. Profile data of the printing press is generated as 
a function of the print color and the predetermined ref- 
erence color of the color chart. This profile data is stored 
in association with kinds of ink and sheets of printing 
paper used in the printing press. Prior to forming binary 
image data to be used in the printing plate recording de- 
vice (B), the image data processing device (A) specifies 
printing conditions of the ink and sheets of printing paper 
to be used in the printing press placed on the following 
stage, and reads profile data related to these printing 
conditions . Then, it carries out a color conversion on the 
image data by using the profile. 
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